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Objectives

* To review the key observations regﬁardi@ng early resuscitati'on"gyith
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Proportion died
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To determine if prehospital whole blood improves outcomes compared to component. bIood
resuscitation in patient with hemorrhagic shock i

Blood transfusion requwe,- (2‘4hr), Achievement of hemostasis, organ failure,
\Nosqcomlal mfec.tlom'Ac -
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1. Injured patients at risk of hemorrh ,'gic shock being transported
from scene or referral hospital to , participating TOWAR trlal site
that meet requirements for initiatfon of blood or blood components.

AND

2A. Systolic blood pressur__;mmHg and Tachycardla (HR 2108) at

scene, at outside hospitdlor during transport.
N . e - et 5 < -y OR

PR =

~ 2B. Systollc bIood pressure S 70mmHg at scene, at outside hospital-or

durmg transport. &



Cluster Randomization Schem
service/base

= Air medical

o )B WB Component
L <& WB, Component, WB
B Cpmponent, WB, WB
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Se/ected_t.o minimize blood waste; simplify delivery logistics and ensure
adequate power for the whole blood observational-sub- -study



OPEN LABEL

Whole Blood Group
Up to 2 units cold stored Low Titer T
A and anti-B titers < 256)
Out to 21 days _
Utilize existing practice iffir

pe O + Whole Blood (Anti-

Versus

Component Blood G

~ Red cell ano[qr N’sma Component prehospital resuscitation

» St__ga.rd site resusmtatlon utilizing existing practice if
|n place o 3
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No other aspect oféinical care prehospital orin-hospital were modified



30-day Mortality: Groups compared u"lng a two-sided Donner—Klar

test for proportions.
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1) Patients with and without significant s-.'r__aumatic brain injury
(Head abbreviated injury scale- AlS (,2')

L4
A

jury versus referral hospltal

2) Patients arrived from the scene of j

3) Patients who had severe prehog ‘|t I hypotensmn (SBP <70mmHg)

w 2 Sex e
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N 6) Race _
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OLCq Padents were assessed for eligibiliny

2423 Did not meat imchusion
criteris

32 Were eligilrle but were
missed

TE Met exclusion criteria (more
than one may apply]
More than 5 mimutes of CPR
Penstrating bram mjury
Apge =18 or = 30
aund lewel fal
Prizocner
lzolated hanging
Prehospital cbjecton to the
sty

1020 Patients (from 24 randomized basas)
were eligible for enroliment and

underwent cluster erndomizatiom




Table 1. Characteristics of the Enrolled Patients
Whole Blood Component Blood

Characteristic
Mean age — yr
Female sex — no. (%)
Non-white race — no. (%)
Hispanic ethnicity — no. (%)
Injury type — no. (%)
Blunt
Penetrating
Abbreviated Injury Scale — no. (%)t
Head/Neck >2
Face >2
Chest >2
Abdomen >2
Extremity >2
External >2
Injury Severity Score — median (IQR)§
Qualifying Glasgow Coma Scale — median (IQR)
Traumatic brain injury — no. (%
Transferred from — no. (%)
Scene of injury
Other hospital
Prehospital interventions — no. (%)
Intubation
CPR
Defibrillation
Tourniquet
Pelvic binder
Tranexamic acid
Crystalloids/colloids

(N = 715)
44.8+18.9
193 (27.3)
168 (26.6)
65 (10.6)

564 (79.8)
143 (20.2)

260 (39.3)
26 (3.9)
386 (58.4)
222 (33.6)
268 (40.5)
1 (1.7)

25.0 (16.0-34.0)
11.0 (3.0-15.0)

296 (41.4)

507 (70.9)
208 (29.1)

389 (54.4)
74 (10.4)

12 (1.7)
94 (13.1)
155 (21.7)
298 (41.8)
446 (62.6)

(N = 305)
45.5419.3
77 (25.3)
80 (27.7)
31 (11.8)

233 (76.4)
72 (23.6)

106 (36.6)
16 (5.5)
155 (53.4)
112 (38.6)
120 (41.4)
3 (1.0)

23.0 (14.0-34.0)
13.0 (3.0-15.0)

109 (35.7)

215 (70.5)
90 (29.5)

147 (48.4)
22 (7.3)

3 (1.0)

49 (16.1)
67 (22.0)
114 (37.5)
192 (63.4)




Whole Blood Group vs. C :;tt}?:i:ponent Blood Group
(N=695) (N=298)
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Whole blood
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log-rank, 2.18; P=0.13
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Hours since randomization

No. at Risk
Whole blood 532 520 518
Component blood 239 238 237




B 30-Day Mortality in Prespecified Subgroups

No. of
Patients

Subgroup
Head or neck AlS score >2
Yes
No
Transferred from
Scene of injury
Other hospital
Severe hypotension (€70 mm Hg)
Yes
No
Age, yr
18-55
256
Sex
Male
Female
Race
White
Non-White
Study site

J
Overall

Whole
Blood

Component
Blood

no. of events/total no. (%)

81/254 (31.9)
70/388 (18.0)

133/491 (27.1)
47/204 (23.0)

130/377 (34.5)
50/318 (15.7)

90/481 (18.7)
85/209 (40.7)

130/498 (26.1)
46/188 (24.5)

117/450 (26.0)
29/165 (17.6)

27/107 (25.2)
35/155 (22.6)
16/44 (36.4)
11/54 (20.4)

7/30 (23.3)
19/88 (21.6)
14/42 (33.3)
32/85 (37.6)
19/90 (21.1)
180/695 (25.9)

35/105 (33.3)
25/178 (14.0)

47/212 (22.2)
14/86 (16.3)

40/166 (24.1)
21/132 (15.9)

25/198 (12.6)
35/98 (35.7)

46/222 (20.7)
15/75 (20.0)

43/204 (21.1)
13/79 (16.5)

6/43 (14.0)
17/93 (18.3)
7/24 (29.2)
4/10 (40.0)
3/9(33.3)
4/28 (14.3
4/20 (20.0
6/28 (21.4

10/43 (23.3
61/297 (20.5)

Odds Ratio (95% Cl)

S

T |

0.25 0.50 1.00 2.00 4.00 10.0

Whole Blood
Better

Component Blood
Better

0.92 (0.55-1.54)
1.20 (0.71-2.04)

1.26 (0.84-1.89)
1.21 (0.60-2.46)

1.59 (1.02-2.47)
0.84 (0.47-1.51)

1.50 (0.86-2.61)
1.31(0.78-2.17)

1.23 (0.82-1.86)
1.11 (0.54-2.26)

1.28 (0.84-1.95)
0.79 (0.37-1.68)

1.91 (0.68-5.31)
1.05 (0.52-2.10)
1.22 (0.38-3.95)
0.40 (0.09-1.89)
1.04 (0.18-5.96)
1.50 (0.45-5.00)
2.15 (0.55-8.37)
2.33 (0.78-6.91)
0.77 (0.31-1.91)
1.24 (0.87-1.76)




Secondary Outcome

3-hour mortality — no. (%)
6-hour mortality — no. (%)
24-hour mortality — no. (%)
In-hospital mortality — no. (%)
Death by exsanguination — no. (%)
Death by TBI or herniation — no. (%)
Units transfused 24 h of arrival — median (IQR)
Whole
Plasma
Platelets
Red cells
Cryoprecipitate
Hemostasis — no. (%)%
Minutes to achievement — median (IQR)

Multiple organ failure — no. (%)§

Nosocomial infection — no. (%)

Acute respiratory distress syndrome — no. (%)
INR >1.5 within 1 h of arrival — no. (%)

B PT within 1 h of arrival — median (IQR)

Whole Blood
(N = 695)

64 (9.4)
76 (11.2)
98 (14.4)
171 (24.8)
61 (9.0)
61 (9.0)

0.0 (0.0-1.0)
1.0 (0.0-4.0)

0.0 (0.0-1.0)
1.0 (0.0-4.0)

0.0 (0.0-0.0)
619 (89.2)

60.0 (60.0-78.0)

98 (14.1)
57 (8.2)

273 (39.3)

109 (20.3)

14.2 (12.3-16.4)

All Cross 1

Component Blood
(N = 298)

16 (5.4)
21 (7.0)
33 (11.1)
58 (19.5)
23 (7.8)
23 (7.8)

0.0 (0.0-1.0)

1.0 (0.0-5.0)

0.0 (0.0-1.0)

2.0 (0.0-5.0)
0.0 (0.0-0.0)
277 (93.6)

60.0 (60.0-80.0)

37 (12.4)

26 (8.7)

121 (40.6)

57 (26.4)

14.5 (12.2-16.5)

Effect Estimate
OR/HR/IRR/B

(95% CI)

1.72 (0.96 to 3.08)
1.55 (0.92 to 2.62)
1.25 (0.81 to 1.93)
1.25 (0.87 to 1.78)
1.08 (0.65 to 1.81)
0.98 (0.56 to 1.71)

0.91 (0.69 to 1.21)
0.85 (0.66 to 1.11)
0.86 (0.63 to 1.17)
0.86 (0.67 to 1.09)
0.81 (0.49 to 1.32)
0.61 (0.35 to 1.04)
0.98 (0.88 to 1.09)

1.12 (0.74 to 1.69)
0.92 (0.55 to 1.54)
0.87 (0.66 to 1.17)
0.69 (0.46 to 1.02)
0.05 (-0.68 to 0.78)




Table S10: Safety and Adverse Event Comparison Across
Intent-To-Treat Groups

Whole Component
Blood Blood

Variable (N=715) (N=305)
No. of patients who had an adverse event 3

No. of adverse events 4
Acute respiratory distress syndrome 17
Transfusion reaction 17
Transfusion-related acute lung mjury 17
Creatinine >1.5 mg/dL within 24 h 1
* Restricted to possibly related events.

T Serious adverse event.




Table 520: Surgical Procedures Across Intent-to-Treat Groups®

Whole Blood Component Blood
Surgical Procedure — no. (%) (n=6935) (n=298)
No. surgical procedures
Thoracotomy/Sternotomy 20 (6.1) 19 (8.6)
Exploratory Laparotomy 223 (46.8) 108 (48.9)
Cranmiotomy/Craniectomy 14 (2.9) 7(3.2)
Interventional Radiology/Embolization 63 (13.2 30(13.6)
Orthopedic 95 (20.0) 53 (24.0)
Feauwﬂatwe Endovascular Balloon Occlusion 10 (2.1) | (m
0

f Aorta

Laparoscopy 6 (1.3) 2(0.9)

Chest Tube/Thoracostomy 60 (12.6) 29 (13.1)

Other 236 (49.6) 108 (48.9)
* No statistically significant differences were observed between the groups
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B 30-Day Mortality in Prespecified Subgroups

No. of
Subgroup Patients

Head or neck AIS score >2
Yes
No
Transferred from
Scene of injury
Other hospital
Severe hypotension (€70 mm Hg)
Yes
No
Age, yr
18-55
256
Sex
Male
Female
Race
White
Non-White
Study site
A
B
C/H
D/E/F/K
G/
|
Overall

15-21 days

1-14 days

no. of events/total no. (%)

25/81 (30.9)
24/118 (20.3)

39/149 (26.2)
18/61 (29.5)

42/114 (36.8)
15/96 (15.6)

26/140 (18.6)
31/70 (44.3)

41/157 (26.1)
15/50 (30.0)

38/127 (29.9)
11/61 (18.0)

13/37 (35.1
5/37 (13.5
6/15 (40.0
6/33 (18.2

11/41 (26.8

16/47 (34.0

57/210 (27.1)

52/160 (32.5)
44/247 (17.8)

90/322 (28.0)
27/121 (22.3)

84/240 (35.0)
33/203 (16.3)

61/312 (19.6)
51/126 (40.5)

84/311 (27.0)
30/126 (23.8)

75/298 (25.2)
18/93 (19.4)

14/61 (23.0)
30/116 (25.9)
20/60 (33.3)
11/43 (25.6)
27/126 (21.4)
15/37 (40.5)

117/443 (26.4)

Odds Ratio (95% ClI)

0.98 (0.50-1.94)
1.43 (0.78-2.61)

1.18 (0.69-2.02)
1.32 (0.57-3.08)

1.31 (0.75-2.30)
1.14 (0.52-2.49)

1.41 (0.70-2.84)
1.08 (0.56-2.08)

1.11 (0.65-1.91)
1.63 (0.71-3.76)

1.29 (0.77-2.17)
1.01 (0.39-2.63)
1.18 (0.37-3.74)
0.90 (0.26-3.11)
0.67 (0.15-3.06)
1.95 (0.50-7.57)
1.72 (0.64-4.62)
0.78 (0.31-1.96)
1.25 (0.80-1.95)

0.10 0.25 0.50 1.00 2.00 4.00 10.0

15-21 Days 1-14 Days
Better Better




- In injured patients requiring prehospital
blood transfusion at risk/of hemorrhagic
shock, whole blood did\res.,ylt in a lower
30-day mortality » it

«~.* The s‘tqr._agg‘e@jg(éfwhole blood thrbugh 21
~._days from-donation was not associated. with
apparent differences in outcomes
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» 33.0% Mortality — PAMPer Controls
» Enrolled May 2014~ Oct 2017

\"--. N - GRS <(' i 7
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